Heavy metals pollution in wastewater from agriculture and industrial waste has been a great concern due to their toxic condition and adverse effect to the environment and human life. One of the treatment of heavy metals through biosorption. In this study, zinc is the highest concentration heavy metal in mosaics wastewater with 350 -450 mg/L and thus, it has been selected for further study for heavy metals removal. Honeydew rind was used as biosorbent material to remove zinc in the wastewater. Characterization and optimization study were carried out. The optimum condition for pH, biosorbent amount, concentration of wastewater and contact time are at pH 6, 1.5g adsorbent, 400 mg/L zinc and 30 minutes contact time respectively 63% zic removal. This finding indicates that honeydew rind is effectively acted as biosorbent in biosorption process for removing zinc from wastewater.
Introduction
In the recent year, it has been recognized that heavy metal that being produced by several industries and domestic waste play a major contribution to undesirable and bad impacts to the environment if untreated properly. Heavy metal in wastewater also has been a great concern due to its toxicity and adverse effects to human health. Heavy metals which are non biodegradable will tend to accumulate in biological systems through bioaccumulation [1] . There are various conventional wastewater treatments that have been employed for removing heavy metal in wastewater treatment such as adsorption by activated carbon, ion exchange, membrane processes, reverse osmosis, precipitation and others. However, these treatment methods have several disadvantages such as unpredictable metal ion removal, high reagent requirement, generation of toxic sludge, high operational and capital cost [2] . Moreover, some of these treatments generate large amounts of toxic sludge which to be treated and disposed with great difficulties. The increasing in public awareness and concern to the environment had led to a search of an alternative technique for heavy metal removal in wastewater. One of the alternative treatment techniques in removing heavy metals in wastewater is biosorption. Biosorption is a process, which represents a biotechnological innovation as well as a cost effective excellent tool for removing heavy metals from aqueous solution [2] . Advantages of biosorption by using waste material are environmental friendly, cost effective and efficient technique for heavy metal removal [3] , [4] , [5] .. In this study, mosaic wastewater has been characterized to determine the heavy metals content in the wastewater. Honeydew rind has been used as biosorbent and this method is an attemp to reuse and turn the waste material to beneficial material.
Materials and Methods
Wastewater Sampling. The wastewater sample was taken from mosaics industry. The sample has been taken at a polishing point. Samples collected using grab sampling method over 8 times frequency of sampling. Sample was adjusted to pH 2 using nitric acid to avoid metal from stick to the sampling bottle. Then, the sample was kept in refrigerator with 4°C prior to analysis [6] . Preparation of Honeydew Rind. Honeydew rind was collected from fruit stall at UTHM campus and Parit Raja, Batu Pahat, Johor. The rind then washed repeatedly with distilled water, soaked in
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Submitted: 2014-08-11 ISSN: 1662-7482, Vol. 680, pp 150-153 Accepted: 2014-08-16 doi:10.4028/www.scientific.net/AMM. 680.150 Online: 2014-10-20 15% nitric acid (HNO 3 ) for 24 hours before rinsing and soaking with distilled water for another 24 hours to remove the residual nitric acid on the honeydew rind. Next, the honeydew rind was kept in an oven at 60° until it becomes constant dried. The dried rind was grinded into a fine powder by using a grinder machine and sieved into size 150µm. Finally, the powdered biosorbent was preserved in the airtight containers [7] . Experimental Design. All biosorption experiment was conducted using batch method by varying pH, biosorbent amount, initial zinc concentration and contact time to determine the maximum percentage of removal. The prepared samples were shaken at 125rpm. Biosorbent were filtered through 0.45 µm filter paper and kept in air tight container for further analysis using Scanning Electron Microscopy (SEM) and X-Ray Fluorescene (XRF). The supernatants were analysed by using AAS. Table 1 shows the working range for this study. Table 3 shows the concentration of heavy metals in the wastewater that were analysed by AAS. The results show that the heavy metals that presence in wastewater are Zinc, Chromium and Lead. Zinc is the highest concentration in the wastewater followed by Chromium and Lead. The high concentration of zincl in the wastewater is due to colour pigments and raw materials such as clay. Table 4 shows XRF analysis of honeydew rind before biosorption process. The presence of SiO 2 with 53.80% has confirms the ability of honeydew rind to reacts as good adsorbent. Furthermore, the results show ZnO is absent on the native honeydew rind. While Table 5 shows XRF analysis of honeydew rind after biosorption process that confirmed the presence of ZnO. It also shows the decreasing concentration of SiO 2 element. This situation may indicate that the active sites in honeydew rind have been loaded by zinc ions. Fig. 1a shows the SEM micrograph of honeydew rind before biosorption process.The micrograph show that honeydew rind are characterize by having two regions, one being white and the other being darker [8] . The white region is rich in inorganic material containing a high proportion of silica, whereas the dark region is rich in proteins, because it has a high proportion of carbon, and oxygen. The honeydew rind appears as larger and rough surface. EDX analysis clearly shows there are no elements of heavy metals that present in honeydew rind before biosorption process (Fig. 1b) . SEM micrograph of honeydew after biosorption process shows in Fig. 1c . The micrograph shows the presence of new shiny bulky particles over the surface of biosorbents. EDX analysis after biosorption process also revealed the addition of zinc ions in the biosorbents (Fig.1d) . These results confirm the binding of zinc ions in the honeydew rind surface through biosorption process. Effect of pH on Zinc Removal. The result shows that optimum value of zinc removal at pH 6 with 61.30% removal and 24.50mg/g of metal uptake. The change in pH values can usually result in the change of the surface charge on the biosorbent. It shows that the active sites in the rinds are fully adsorbing the metal ions at optimum value of pH which caused saturation of adsorption sites. In fact it is known that low pH, most of the carboxylic groups are not dissociated and cannot bind the metal ions in solution, although they take part in complexation reactions [8] .
Results and Discussions Characteristic of Wastewater

Scanning Electron Microscopy (SEM)
Effects of Biosorbent amount on Zinc Removal. It's found that the optimum condition of bisosorbent amount is at 1.5g .This is due to greater availability of the exchangeable sites or surface area at higher concentration of the sorbent [9] . The metal uptake shows the decreasing trend. Higher metal uptake at low biosorbent amount could be due to increased ratio of biosorbent to metal ions, which decreases upon an increase in biosorbent amount [8] . Effects of Initial Zinc Concentration on Zinc Removal. The result shows that zinc removal increased from 39.5% at 100 mg/L to 63.6% at 400 mg/L and decreased to 38.3 % at 1000 mg/. The optimum initial zinc concentration is obtained at 400 mg/L. the decreasing of zinc removal after optimum condition is due to the saturation of binding sites at higher concentration [10] . The metal uptake shows increasing trend. the metal uptake increased with increases in initial zinc concentration which may be due to the availability of more number of metal ions in solution to be sorption [9] . Effects of Initial Zinc Concentration on Zinc Removal. The percentage of zinc removal increase with time from 10 minutes to 30 minutes and then become decreasing until the end of the experiment. The optimum value of zinc removal was achieved at 30 minutes of contact time with 63.7% with uptake capacity of zinc ions was 18.11mg/g. Adsorption kinetics depends on the surface area of the adsorbent, the nature and concentration of the active sites which are responsible for interaction with the ions [10].
Conclusion
Honeydew rind has shown its potential to acts as an effective adsorbent for zinc removal with 63% percentage of zinc removal.
